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Wanyi Nie
Drawing energy from  

 
 
By Madeline Bolding, ALDPS Communications

Wanyi Nie has an energy about her. A physicist and materi-
als scientist by training, she loves learning about quantum 

said, because they are the most fun. 

researcher. “We have the motivation, passion, and willing-
ness to take the risks to try and push the frontiers of sci-
ence,” she said, describing herself and her fellow junior 
scientists.

As a member of the Light to Energy team of Materials Syn-
thesis and Integrated Devices (MPA-11), Nie has expanded 

can do. In 2013, she began studying the crystalline material 
known for its photovoltaic capabilities—that is, its ability to 
absorb and transmit energy from light. In what has become 
a long-term collaboration, theorist Sergei Tretiak (Physics 
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From Rick’s desk 

“ “

We are nearly halfway through FY19, and our transition to Triad has been remarkably 
smooth. MPA continues to hire outstanding staff, develop new capabilities, and increase 
our funding portfolio across multiple programs.   

We are very proud of our new MPA staff. This year alone, MPA will hire more than 20 new 

years. Our early-career scientists continue to do very well as we received two Laboratory 

career scientists have submitted pre-proposals for Basic Energy Sciences (BES) early- 
career projects. MPA typically hires 20 postdocs a year, and this year we expect that 
number to be even higher. We are extremely proud of the contributions from all of our 
postdocs, particularly our new Oppenheimer Distinguished Postdoctoral Fellow in MPA-11 
(please see the article on Dave Tsai, on page 5).

Our National Science Foundation (NSF) contract for the National High Magnetic Field 

February, we performed multiple experiments at 86 tesla and higher after a several-
months-long break for maintenance, ensuring the long-term viability of the generator as a 

electrical system for the generator as we push our capabilities at the magnet lab to even 

gap between major research instrumentation and construction for equipment and facili-
ties. Our staff are responding to this call in collaboration with Florida State University, and 
we remain hopeful that this will result in additional funding for LANL and our partners in 
Florida.  

Support from BES is stronger than ever. The Center for Integrated Nanotechnologies 
(CINT) received funding for two new proposals in quantum information sciences and was 

new point-of-contact for the BES materials science and engineering portfolio. As many 
know, Mike is the group leader of our experimental condensed matter group and has ex-
tensive experience with BES.

Thanks to the outstanding research from our scientists, the overall funding in MPA con-
tinues to increase, with roughly 5% growth in BES, 10% growth in strategic partnerships 

nuclear weapons portfolios. The call for LDRD pre-proposals was recently released, and 
we are excited about the creative ideas and collaborative spirit of our MPA scientists. This 
year we anticipate a 40% increase in LDRD pre-proposals with MPA-listed principal inves-
tigator or coinvestigator.

It is a pleasure to be associated with MPA. Thank you for your continued support, contribu-
tions, and dedication.

overall funding in MPA 
continues to increase
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“ “

-
-

snow). For instance, when proposing to design a 120-tesla magnet system, in response to the 
National Science Foundation midscale instrumentation call this spring, my clearest thoughts on 

my colleagues in the lab.

-

lose the thrill of plotting the result of the last pulse. This is something that resonates with our 
freshman summer students from day one and like any addiction gets better with age. This is not 
only as our understanding of the underlying physics deepens but because of our appreciation 
of how many steps must go right to get to that point. It is this common appreciation across the 
Pulsed Field Facility that fuels (what I honestly think is) one of the best research environments.

Although I often use the lab as a place to procrastinate,* which results in long nights writing (my 
dining room table is not quite as interesting as my snow-pit desk), this time is integral to my per-
spective. As I have taken on more leadership responsibilities over the last few years and strive 

it is the sum of all these experiences that have taught me a lot about the need for an inclusive 
safety culture.

our support, technical, engineering, and science staff—and occasionally management ;-) —to 
enabling world-class science depends on this inclusive safety culture. It would be remiss to 
discuss safety without acknowledging that it is all too easy to knock the LANL integrated work 
document/integrated work management bureaucracy, but as the famous LANL alumni Tom 
Lehrer said, “Life is like a sewer; what you get out depends upon what you put into it.” I be-
lieve the most important part of lab safety is nurturing an honest and inclusive culture, where 
everyone from our visiting students to our senior researchers has ownership and as a result 

-
ment. At the Pulsed Field Facility, we pride ourselves on rigorous safety procedures that enable 
hands-on user experiments in apparatuses designed to operate at potentially lethal currents and 
voltages and dissipate megajoules of energy moments later. This stems from the recognition 
that although engineering controls are a crucial part of this protection, they are only as good as 
the administrative controls we implement. To this end, putting the informal safety education we 
provide on an equal footing with the science is key—be it in discussion amongst subject matter 

There are many analogies I can draw between my leadership role at the mag lab and patrolling 
Pajarito Mountain that have a similar theme to the soft skills that enable ownership of a safety 
culture, but to conclude, I would like to touch upon complacency. Although avalanche control 
work, such as my pit to assess the stability of the snowpack, is a very small fraction of patrolling 

Sidewinder slid on me whilst we were opening the mountain this season. 

around every day, especially when the excitement of a new data set, or fresh powder turns, 
clouds our vision.

Deputy Director Ross McDonald

My dining room table is 
not quite as interesting 

From Ross’s desk 

-

-

John Cleese has spoken to 
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Nie from a colleague, who said she had a “magic touch” 
 “I 

joked about what would happen if she started from a 10% 
solar cell, but then, less than one year after starting liter-
ally from scratch in the unfamiliar world of organic-inorganic 
perovskite materials, Wanyi fabricated solar cells with 18% 

The small-team collaboration of Tretiak, Nie, and her post-
doctoral researcher Hsinhan (Dave) Tsai has proved fruit-
ful, producing startling results and earning publications in 
journals such as Nature and Science. 

“Wanyi is a fantastic collaborator: she is readily stepping 

postulating the problems her experiment needs help with,” 
Tretiak said. “On many occasions these were the best ex-
amples of theory-experiment collaborations I ever had in the 
course of my entire research career.”

a perovskite may lead to new properties. A high-quality crys-
tal structure, however, allows them to isolate the way the 

eventually leads to new physical properties.

Because of this focus on structure, the group has discov-
ered that perovskites can have a myriad of properties. The 
crystals are not only sensitive to light, but also to magnetic 

-
tors or information storage. Each perovskite also has certain 
outputs like light or electricity. 

Nie uses her understanding of the unique qualities of each 
perovskite to imagine and produce new devices. Some have 
conceptually straightforward applications, like inexpensive 

One of her goals is to produce perovskite detectors that 
nondestructively observe a variety of signals. Most detectors 
absorb, and therefore destroy, the signal they are designed 

inputs to measure the secondary effect of a signal, leaving 
-

tions such as surgical procedures and cancer therapy. Other 
applications she envisions include an x-ray camera enabled 
by inexpensive and highly sensitive crystals (please see 

-
gy-consuming information storage and more robust encryp-

perovskites. 

Nie said she believes her ideas are within reach at a scien-

young staff need help to continue to grow.

-

to share our science, we want to meet your colleagues who 
-

portunities to grow.” 

Wanyi Nie’s favorite experiment
What:
Why: Because it has a heavy element in it, the crystal should be sensitive to radiation.
When: 2016-2019
Where: Fabrication lab at Los Alamos National Laboratory and the synchrotron at Argonne National Laboratory
Who: Wanyi Nie, Dave Tsai (Materials Synthesis and Integrated Devices, MPA-11), and Sergei Tretiak (Physics and Chem-
istry of Materials, T-1) 
The “a-ha moment:” Back in 2016, after trying several variations on ways to make two-dimensional perovskite crystalline 

had a heavy element in it, we knew it should be sensitive to radiation. Now in 2019, we tested its sensitivity to an x-ray 
beam. We found it had four orders of magnitude sensitivity, which was 100 times higher than silicon commercial detectors.

Wanyi Nie holds a 
gamma-ray  

detector that 

a perovskite (in 
orange) that acts 

-
-

gold and silver 
electrical  
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Tanja Pietraß (Materials Phys-
ics and Applications, MPA-DO) 
has been selected by the 

Council to participate in the 
Oppenheimer Science and 
Energy Leadership Program. 
Pietraß represents Los Alamos 
as 1 of 15 mid-career profes-

Oppenheimer leaders, each of 
-

ing great potential to impact 
the DOE complex, whether at 
DOE, a national laboratory, 
academia, or industry. The 
aim of this training is to create a network of leaders who will 
have a shared understanding of the challenges that DOE 
and the national laboratories face and to provide them with 
a platform for candidly examining these challenges and pos-
sible solutions.

Over the next year, Pietraß and members of the cohort will 

D.C. to meet with research leaders and federal policymak-
ers. They may also visit industry partners and meet with 

the broader research environment. Further, the group will 
participate in workshops designed to help them learn about 
the breadth and depth of the national labs system, de-
velop leadership skills, and learn effective ways of creating 
change within the DOE system. 

and interests within the DOE complex. The participants 
come from a variety of backgrounds, including technical 
group leaders, division directors, a deputy general counsel, 
and a facilities and operations director. They will be discuss-

energy, nuclear security, and environmental remediation.

is well suited for both the mission-focused and basic science 
aspects of DOE goals. At Los Alamos, she serves as MPA 
division leader. Before joining the Lab in 2016, she worked 
as director of Chemical Sciences, Geosciences, and Biosci-
ences at DOE. She has experience as a deputy division 
leader at the National Science Foundation and as a profes-
sor at New Mexico Tech. 

The leadership program, now in its third year, is named after 
J. Robert Oppenheimer, who was tasked with building and 
overseeing the Manhattan Project as a mid-career scien-

tist. Last year, Materials Science and Technology Division 
Leader David Teter (Materials Science & Technology,  
MST-DO) represented Los Alamos in the 2018 cohort.  

 
 

 

Hsinhan (Dave) Tsai (Materi-
als Synthesis and Integrated 
Devices, MPA-11, and the 
National High Magnetic Field 
Laboratory-Pulsed Field Facil-
ity, NHMFL-PFF) received a 
Los Alamos J. Robert Oppen-
heimer (JRO) Distinguished 
Postdoctoral Fellowship. Can-
didates for such fellowships 
must display “extraordinary 

potential to impact Labora-
tory programs and/or ability to 
establish new capabilities, and 
show clear promise of becom-
ing outstanding leaders.” 

Tsai earned his PhD in 2018 in materials science and na-
noengineering at Rice University, where his thesis was on 
hybrid perovskite materials for stable optoelectronic applica-
tions. In MPA-11, he works with Wanyi Nie on novel struc-

on the cover of this issue. At the NHMFL-PFF he works with 
Vivien Zapf on exploring the coupled magnetic electrical 
properties on hybrid perovskite materials. 

Tsai is the recipient of a Materials Research Society Gradu-
ate Student Gold Award; an “On the Spot” award from the 

work, which was featured on the cover of 
munications; and a Los Alamos Distinguished Performance 
Award for Small Teams for his contribution in using conju-
gate polymer for sensor applications as a member of the 
Chemistry Division group. He is lead author on 16 publica-
tions in high-impact journals, including Science, Nature, 

Communications, and  and has co-
authored another 23 articles. 

The JRO Fellowship is one of four distinguished fellowships 

researchers that the Laboratory employs, approximately 
30 receive Postdoctoral Fellow appointments, and only 5 
receive a Distinguished Postdoctoral Fellowship. 

MPA staff in the news
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Compared to bulk materials, atomically thin materials like 
transition metal dichalcogenides (TMDs) -
ability advantages over traditional materials in developing 
miniature electronic and optical devices. The two-dimen-
sional TMDs are of particular interest because they have 
potential applications in energy conversion, electronics, 
and quantum computing. The properties of these materi-
als can be tuned by external forces, like the application of 

optimum photoluminescent or optoelectronic properties. 
To tune the material without needing external forces, re-
searchers at Los Alamos and their external collaborators 
instead sought to control the ratios of isotopes within TMDs. 

Because different isotopes of an element have the same 
number of charged particles (electrons and protons), isoto-
pic variations in atomic mass are due to uncharged particles 
(neutrons) and therefore are not expected to have an effect 
on electronic band structure or optical emission. In fact, this 
assumption is so common that theorists do not usually con-
sider isotopic composition when modeling these properties. 
In this work presented in Nano Letters, the team found that 
isotopic composition had a surprising blue-shift effect on the 
light emission spectra. 

To investigate this, they performed additional studies and 
proposed a model for the effect. They propose that the effect 

in phonon energies and ultimately a difference in electronic 
 

At the 2D scale, isotopic composition has unforeseen effects on light emission

 
 
 

NAW NA

material (right, 80Se186

-

 
Image by Daniel Judge (CPA-CAS)

This type of delicate manipulation is recently made easier 
using Rutherford backscattering spectrometry thanks to im-

(IBML), which has a tandem accelerator that was upgraded 
last year for more precise energy tuning, better beam stabil-
ity control, and improved reliability in overall operations. The 
new capabilities allowed the team to take precise measure-

the high-quality materials that were essential to testing the 
effect of isotopic concentration on material behavior.  

pure and highly uniform TMD material only six atoms thick. 

abundant TMD, which has several different isotopes within 

structure and vibrational spectra, the team found a surpris-
ingly large effect in light emission that the current state of 
theory could not explain.  

For future experiments, the group plans to further use IBML 
resources. Besides high precision analysis and implantation 
capability on the upgraded tandem accelerator, IBML also 
hosts two low-energy ion implanters that can chemically 
dope and/or introduce “desired” defects into the isotopically 

defects in the structure will have pronounced effects on the 
optical and thermal properties of the material. 

The work was funded by a National Science Foundation 
CAREER Award granted to Michael Pettes (Center for 
Integrated Nanotechnologies, MPA-CINT). Precision thin 

Ion Beam Materi-
als Laboratory, operated as a part of Materials Science in 
Radiation and Dynamics Extremes (MST-8) in the Materials 

as a DOE user resource through the Center for Integrated 
Nanotechnologies (CINT), a DOE nanoscience research 
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center jointly operated by Los Alamos and Sandia national 
laboratories. Upgrades to the tandem accelerator were 
funded by the Principal Associate Directorate for Science, 
Technology, and Engineering capital investment fund and 
the CINT capability development fund.

Fundamental Science mission areas and its Materials for 
the Future science pillar by identifying the materials proper-
ties that enhance performance in energy conversion and 
allow for the development of novel devices.  

Researchers: Wei Wu, Mayra Daniela Morales-Acosta (Uni-
versity of Connecticut), Yongqiang Wang (Materials Science 
in Radiation and Dynamics Extremes, MST-8, and MPA-
CINT), and Michael Pettes (MPA-CINT). 

Reference: “Isotope Effect in Bilayer WSe2,” Nano Letters 
19, 1527–1533 (2019). 

 

Results aid fundamental and applied understanding of  
 

 
Using the unique capabilities of the National High Magnetic 
Field Laboratory-Pulsed Field Facility, MPA researchers and 
their external collaborators recently found evidence that the 
nematic phase in CeRhIn5 is electronic in nature but driven 
by local degrees of freedom. 

Understanding the nature of this phase, previously debated, 
can help explain why similar cerium-based materials can 
exhibit novel phenomena such as heavy electron masses, 
unconventional superconductivity, and non-Fermi-liquid 
behavior at the Fermi surface. CeRhIn5, a prototypical heavy 
fermion, is particularly suited to this study because the 4f 

-
rials that otherwise are magnetically ordered. The destabili-

Remarkably, CeRhIn5 demonstrates similar behavior in 
f electrons 

couple more strongly with nearby conduction electrons. The 
team sought to understand this effect and, among other 

XY nematic phase. 
Subjecting the CeRhIn5 samples to very high DC magnetic 

-
tion measurements using both capacitance dilatometry and 
an optical dilatometry technique that members of their team 

5  
A change in the Ce f  

 

f electrons couple with 
conduction electrons, thereby explaining the phenomenon in 
which the electrons are able to couple even in high magnetic 

 

This work was the result of a collaboration between re-
searchers from Condensed Matter and Magnet Science 
and the National High Magnetic Field Laboratory, which are 

correlated f
measurements, respectively. A portion of this work was per-

record magnetic pulses and is a part of the National High 
Magnetic Field Laboratory, a national user facility and the 
largest and highest-powered magnet laboratory in the world, 
funded by the National Science Foundation and the State of 
Florida.  

and its Materials for the Future science pillar, including 
its emergent phenomena theme by understanding how a 

beyond its basic properties. This enables the development 
of materials with controlled functionality and predictable 

Materials for the Future strategy. The work was funded by 
the Laboratory Directed Research and Development pro-
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Researchers: P. F. S. Rosa and S. M. Thomas (Condensed 
Matter and Magnet Science, MPA-CMMS), F. F. Balakirev 
(National High Magnetic Field Laboratory-Pulsed Field Facil-
ity, NHMFL-PFF), E. D. Bauer (MPA-CMMS), R. M. Fer-
nandes (University of Minnesota), J. D. Thompson and  
F. Ronning (MPA-CMMS), and M. Jaime (NHMFL-PFF). 
 
Reference: “ -
tronic nematicity in CeRhIn5,”  122, 
016402 (2019). 
 

 
 

-
sumption place demanding cost and performance require-
ments on replacement technologies. While solid oxide fuel 
cells are a promising low-carbon replacement technology 

barriers due to cost and durability. Fast ionic conducting 
materials that could quickly dissipate heat are required to 

range.

To aid the development of these advanced functional 
materials, Los Alamos researchers and their collaborators 

on electronic conductivity, improving it by several orders of 
magnitude. 

-

16 He/cm2

chemical doping, this new work used radiation as a means 
to isolate the phenomenon in a single oxide composition. 

transport in pyrochlore oxides. Their work, which appeared 
in the provides a new 
pathway for tailoring materials with enhanced conductivity 
for fast ion conducting applications. 

pyrochlores, and induced defects in the material using the 
light ion irradiation capabilities of the Ion Beam Materials 
Laboratory.  
 
The materials were found to exhibit increased disorder 
with increasing irradiation, although the disorder was non-

-
tance afforded by this added disorder and found a marked 
increase in conductivity immediately upon introducing small 
amounts of anti-site disorder into the structure. Inducing 
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HeadsUP!

Warm weather is here, and many people are bringing 
their bicycles out of winter storage. Here are some tips on 
driving safely near bicyclists adapted from the National 

People riding bicycles have the same rights and  
responsibilities as people behind the wheel of a vehicle.

• Yield to bicyclists as you would motorists and do not 
underestimate their speed. This will help avoid turning 
in front of a bicyclist traveling on the road or sidewalk, 
often at an intersection or driveway. 

• In parking lots, at stop signs, when backing up, or 
when parking, search your surroundings for other ve-
hicles, including bicycles. 

• Drivers turning right on red should look to the right and 
behind to avoid hitting a bicyclist approaching from the 
right rear. Stop completely and look left-right-left and 
behind before turning right on red. 

• Obey the speed limit, reduce speed for road conditions 
and drive defensively to avoid a crash with a cyclist. 

• Give cyclists room. Do not pass too closely. Pass bicy-

move over into an adjacent lane.

Celebrating service
Congratulations to the following MPA Division employees 
celebrating recent service anniversaries:

Darrell Roybal, NHMFL-PFF .................................... 25 years
Christopher Romero, MPA-11 ................................... 20 years
Dmitry Yarotski, MPA-CINT ...................................... 20 years
Nan Li, MPA-CINT .................................................... 10 years

-

crystalline anti-site disorder that the material can accom-
modate, and found that the introduction of the amorphous 
phase coincided with a further increase in conductivity by 
roughly another order of magnitude. 

This work was supported by the U.S. Department of Energy, 
-

ences and Engineering Division grant number LANLE4BU 
(LANL Program Manager John Vetrano).

mission area and its Materials for the Future science pillar 
by understanding the characteristics that allow a material to 
reach peak performance, thus enabling future products that 

-
als with controlled functionality and predictable performance 

Researchers: Cortney R. Kreller (Materials Synthesis and 

Science in Radiation and Dynamics Extremes, MST-8), 
Terry G. Holesinger (Nuclear Materials Science, MST-16), 

New Mexico), Rangachary Mukundan and Eric L. Brosha 
(MPA-11), and Blas P. Uberuaga (MST-8).

Reference: “Massively enhanced ionic transport in irradiated 
crystalline pyrochlore,” 
7(8), 3917-3923 (2019). 
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